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US 11,918,945 B2

1
AIR FILTER HOUSING ARRANGEMENT

This application 1s a 35 USC 371 national phase filing of
International Application No. PCT/EP2019/051034, filed
Jan. 16, 2019, the disclosure of which 1s incorporated herein
by reference 1n 1ts entirety.

TECHNICAL FIELD

The present disclosure relates to an air filter housing
arrangement for a cylindrical air filter. The air filter housing
arrangement 1s applicable on vehicles that uses air filters for
cleaning the intake air prior to supplying the itake air to the
intake manifold of a medium and heavy duty internal
combustion engine. The air filter housing arrangement of the
present disclosure 1s thus particularly applicable for medium
and heavy duty vehicles commonly referred to as trucks.
Although the air filter housing arrangement will mainly be
described 1n relation to a truck, it may also be applicable for
other types of vehicles comprising air filters arranged 1n an
air filter housing arrangement.

BACKGROUND

In connection to vehicles 1n the form trucks, also known
as medium and heavy duty vehicles, an iternal combustion
engine 1s often used for propulsion thereof. The internal
combustion engine 1s arranged to receive ambient air to an
intake manifold thereof. The intake air 1s supplied to a
combustion chamber of the internal combustion engine,
where 1t 1s mixed with a combustion fuel before initiating the
combustion process.

In order to keep the ambient air clean before use 1n the
combustion process, the vehicle 1s often provided with an air
cleaner of suitable type. "

The air cleaner i1s thus arranged
upstream the inlet mamifold of the internal combustion
engine. The air cleaner conventionally comprises an air filter
for cleaming the ambient air, wherein the air filter 1s posi-
tioned 1nside an air filter housing arrangement.

As ambient air contains pollutions and particles, the air
filter will need to be cleaned from such particles, or replaced
with a new, clean air filter at certain intervals. When
cleaning or replacing the air filter, the air filter needs to be
removed from the air filter housing arrangement.

However, as the air filter housing arrangement most often
1s fixedly connected to a part inside the engine compartment,
the process of removing the air filter 1s relatively time
consuming and may involve removal of other components
for gaining access to the air filter. In particular, the available
space within the engine compartment 1s rather restricted
which makes removal of the air filter rather time consuming.

There 1s thus a desire to provide an air filter housing
arrangement for simplifying connection and removal of the
air filter to/from the air filter housing arrangement.

SUMMARY

It 1s an object of the present disclosure to describe an air
filter housing arrangement which at least partially over-
comes the above described deficiencies. This 1s achieved by
an air filter housing arrangement according to claim 1.

According to a first aspect, there 1s provided an air filter
housing arrangement for a cylindrical air filter, the air filter
housing arrangement comprising an at least partially cylin-
drical air filter housing arranged to accommodate the cylin-
drical air filter, the air filter housing comprising a first axial
end portion and a second axial end portion, wherein the air
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filter housing comprises a first open portion at the first axial
end portion and a second open portion at an upper radial
position of the air filter housing for allowing connection/
removal of the cylindrical air filter 1n both an axial direction
and a radial direction; and a removable housing cover
comprising a {irst surface arranged to cover the first open
portion ol the air filter housing, and a second, axially
extending surface arranged to cover the second open portion
of the air filter housing, wherein one of the air filter housing
and the housing cover comprises a sealing groove and the
other one of the air filter housing and the housing cover
comprises a sealing flange connected 1nto the sealing groove
for providing a seal between the air filter housing and the
housing cover, wherein the sealing flange protrudes into the
sealing groove 1n the axial direction at an axial end portion
of the second open portion, and wherein the sealing flange
protrudes 1nto the sealing groove 1n a circumierential direc-
tion between the first axial end portion of the filter housing
and the axial end portion of the second open portion.

The wording “first open portion” should be construed
such that the at least partially cylindrical air filter housing 1s
free from material at the first axial end portion such that an
air filter can be positioned into the air filter housing axially
via this opening. Likewise, the “second open portion™ 1s thus
an open portion of the air filter housing that allows the air
filter to be positioned into the air filter housing 1n a radial
direction. As such, when the housing cover 1s connected to
the air filter housing, the first and second open portions are
covered by the first and second surfaces of the cover.
Hereby, the air filter 1s substantially encapsulated within the
air filter housing and the cover. Moreover, the first and
second surfaces of the housing cover are preferably con-
nected to each other to form a one-piece unit. Preferably, the
first surface 1s formed by a surface which 1s perpendicular to
the axial direction of the cylindrical air filter housing.

Moreover, the wording “circumierential direction” should
be construed as perpendicular to a radial and axial direction.
The housing/cover may not be completely cylindrical, 1.e. a
rather “tlat” surface may be present at the tlange. Such minor
flat surface should be construed as falling within the word-
ing “circumierential”.

Still turther, the groove may preferably be arranged 1n a
U-shape or the like. Hereby, the flange can be inserted into
the U-shaped groove for forming a seal between the air filter
housing and the housing cover. Thus, the “protrusion” of the
flange 1s thus 1n the direction mnto the groove, not along the
groove. Hence, the defined direction of the protruding
portions should be understood as when the housing cover 1s
connected to the air filter housing. Accordingly, 1n case the
flange 1s present on the cover, the flange 1s defined to
protrude 1nto the sealing groove 1n a circumierential direc-
tion between the first axial end portion of the filter housing
and the axial end portion of the second open portion when
the cover 1s connected to the housing.

By means of the above description, an advantage 1s that
the housing cover can be connected/removed from the air
filter housing by either a pure axial displacement or by a
relatively small axial displacement in combination with a
radial displacement. Hereby, connection/removal of the
housing cover to/from the air filter housing 1s simplified,
which 1s highly beneficial in the relatively limited space of
the engine compartment. Hence, filter change can be made
more rapidly and the air filter arrangement can be arranged
within the engine compartment at new positions which does
not allow removal solely in the axial direction. Further, in
combination with the simplified connection/removal of the
housing cover, a well functioning seal between the housing
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cover and the air filter housing i1s provided for preventing
¢.g. particles from the engine compartment to reach the air
filter. The seal also prevents e.g. water from reaching the air
filter. Hence, water 1s prevented from reaching the inlet of
the 1nternal combustion engine.

According to an example embodiment, the sealing flange
may protrude 1nto the sealing groove 1n the axial direction at
the first axial end portion of the air filter housing.

Accordingly, a well defined seal 1s also present at the front
end of the air filter housing. The housing cover 1s thus
connected to the air filter housing by axially inserting the
housing cover to the air filter housing at the first axial end
portion of the air filter housing.

According to an example embodiment, the first and sec-
ond open portions may be formed by a continuous edge,
wherein the sealing tlange/sealing groove 1s formed through-
out the continuous edge.

Thus, when the air filter housing comprises the sealing
flange, a continuous sealing flange, which changes protrud-
ing direction at the axial end portions, 1s arranged all around
the first and second open portions of the air filter housing.
When the air filter housing comprises the sealing groove, the
groove 1s arranged as a continuous groove. The same applies
for the housing cover.

According to an example embodiment, the sealing flange
may protrude a distance between 5-40 mm into the sealing
groove.

A distance of 5-40 mm have been identified as providing
a sullicient seal as well as 1t still gives the improved freedom
of not having to move the housing cover too far 1n a certain
direction when connecting/removing the housing cover from
the air filter housing.

According to an example embodiment, the air filter hous-
ing arrangement may further comprise at least one connect-
ing device for fixating the housing cover to the air filter
housing.

According to an example embodiment, the connecting
device may be connected to one of the air filter housing and
the housing cover. The connecting device may preferably
extend over the sealing flange for attachment to a connecting
part of the other one of the air filter housing and the housing,
cover.

Hereby, the housing cover 1s well attached to the air filter
housing which also improves the sealing between the hous-
ing cover and the air filter housing. The connecting device
may come 1n different forms, such as e.g. an elastic strap, a
metal clip, etc.

According to an example embodiment, the air filter hous-
ing may comprise an air inlet conduit positioned in the
vicinity of the first axial end portion of the air filter housing.
According to an example embodiment, the air filter housing,
may comprise an air outlet at the second axial end portion of
the air filter housing.

Hereby, ambient air 1s directed into the air filter housing
in the vicinity of the first axial end portion. The ambient air
1s thereafter directed through the air filter, where the air 1s
cleaned. Finally, the cleaned air 1s directed out through the
air outlet at the second axial end portion.

According to an example embodiment, the air outlet may
be arranged in a wall portion of the air filter housing, the
wall portion being defined by a plane which 1s perpendicular
to the axial direction of the air filter housing arrangement.

According to an example embodiment, the air filter hous-
ing may comprise a filter guiding portion at the first axial
end portion thereof. Preferably, the filter guiding portion 1s
a protruding portion for connecting with a corresponding
notch of the cylindrical air filter. Hereby, the filter can be
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guided to be arranged at a specific and predefined radial
position within the filter housing arrangement. Also, using a
filter guiding portion will attach the filter properly within the
air filter housing.

According to a second aspect, there 1s provided a vehicle
air cleaner for cleaning air supplied to a vehicle engine, the
air cleaner comprises an air filter housing arrangement
according to any one of the above described embodiments 1n
relation to the first aspect, and a cylindrical air filter arranged
between the first and second axial end portions of the air
filter housing.

Effects and features of the second aspect are largely
analogous to those described above in relation to the first
aspect.

According to a third aspect, there 1s provided a vehicle
comprising an mternal combustion engine and a vehicle air
cleaner according to the second aspect described above. The
vehicle air cleaner 1s arranged upstream the internal com-
bustion engine for at least partially removing particles from
air before the air 1s provided to the internal combustion
engine.

Effects and features of the third aspect are largely analo-
gous to those described above in relation to the first aspect.

Further features of, and advantages will become apparent
when studying the appended claims and the following
description. The skilled person will realize that different
features may be combined to create embodiments other than
those described 1n the following, without departing from the
scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The above, as well as additional objects, features and
advantages, will be better understood through the following
illustrative and non-limiting detailed description of exem-
plary embodiments, wherein:

FIG. 1 1s a lateral side view 1illustrating an example
embodiment of a vehicle 1n the form of a truck;

FIG. 2 1s a perspective view of an air filter housing
arrangement, and a vehicle air cleaner according to an
example embodiment;

FIG. 3 1s an exploded view, including a cylindrical air
filter, of the air filter housing arrangement and vehicle air
cleaner 1n FIG. 2; and

FIG. 4 1s a detailed illustration of the interconnection
between the air filter housing and the housing cover of the
air filter housing arrangement according to an example
embodiment.

DETAILED DESCRIPTION

The present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings, in
which an exemplary embodiment 1s shown. The disclosure
may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided for
thoroughness and completeness. Like reference character
refer to like elements throughout the description.

With particular reference to FIG. 1, there 1s provided a
vehicle 10 1n the form of a truck. The vehicle 10 comprises
a prime mover 20 in the form of an internal combustion
engine arrangement 20. The internal combustion engine
arrangement 20 may preferably be fueled by e.g. a conven-
tional fuel such as diesel, although other alternatives are
conceilvable. The internal combustion engine 20 1s prefer-
ably a piston-cylinder arrangement operated 1n a four stroke
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fashion, 1.e. operated by an intake stroke, a compression
stroke, a combustion stroke, and an exhaust stroke. The

vehicle 10 in FIG. 1 further comprises a vehicle air cleaner
(600 in FIGS. 2 and 3), which air cleaner i1s arranged
upstream the intake of the internal combustion engine
arrangement 20.

In order to describe the vehicle air cleaner 600, and 1n
particular, the air filter housing arrangement 100 of the

vehicle air cleaner 600, reference 1s made to FIGS. 2-4.
Reference 1s imtially made to FIG. 2 which illustrates the
vehicle air cleaner 600 according to an example embodi-
ment. The vehicle air cleaner 600 comprises an air filter
housing arrangement 100 arranged to contain a cylindrical
air {ilter (see FIG. 3). More particular, the air filter housing
arrangement 100 comprises an at least partially cylindrical
air filter housing 102 and a removable housing cover 202.
The air filter housing 102 1s thus arranged as a lower portion
of the air filter housing arrangement 100 while the remov-
able housing cover 202 1s arranged as an upper portion of the
air filter housing arrangement 100. The housing cover 202 1s
connected to the air filter housing 102 by means of at least
one connecting device 402. In FIG. 2, the housing cover 202
1s connected to the air filter housing 102 by a plurality of
connecting devices 402 1n the form of clips which are
arranged on the housing cover and snapped onto a portion of
the air filter housing 102. Moreover, the air filter housing
102 1s connected to the housing cover 202 by means of a
sealing tlange and a sealing groove. This sealing interface 1s
described 1n further detail with reference to FIGS. 3 and 4.
Furthermore, the vehicle air cleaner 600, and more par-
ticularly the air filter housing arrangement 100 comprises an
air inlet conduit 114 and an air outlet 116. More partlcularly,,
the air inlet conduit 114 1s arranged to convey ambient air to
the air filter withun the air filter housing arrangement 100.
The ambient air i1s cleaned by the filter and further directed
towards the inlet of the internal combustion engine 20
through the air outlet 116 of the air filter arrangement 100.

In order to describe the air filter housing arrangement 100
in further detail, reference 1s made to FIG. 3 which 1s an
exploded view of the vehicle air cleaner 600 and air filter
housing arrangement 100 according to an example embodi-
ment. As described 1n relation to FIG. 2, the vehicle air
cleaner 600 comprises the air filter housing arrangement 100
formed by the at least partially cylindrical air filter housing
102 and the removable housing cover 202, whereby the
cylindrical air filter 800 1s substantially encapsulated within
the air filter housing arrangement 100. The cylindrical air
filter 800 1s thus tubular and comprises a cylindrical cross
section.

As can be seen 1 FIG. 3, the air filter housing 102 1s at
least partially cylindrical and comprises a first axial end
portion 104 and a second axial end portion 106. The
cyhndrlcal air filter 800 1s thus preferably connected to the
air filter housing 102 between the first 104 and second 106
axial end portions. Moreover, the air filter housing 102
comprises a first open portion 108 at the first axial end
portion 104 and a second open portion 110 at an upper radial
position of the air filter housing 102. More particularly, the
second opening 110 1s arranged as an open portion 1n the
axial direction 900 from the first axial end 104 portion to an
axial end portion 112 thereof. The axial end portion 112 of
the second opening can be arranged at the second axial end
portion 106 of the air filter housing. The axial end portion
112 of the second opeming can also, as depicted 1in FIG. 3,
be arranged at an axial distance from the second axial end
portion 106. The air filter housing 102 1s open 1n both an
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axial end and a radial end for being able to receive/remove
the air filter 800 radially and/or axially.

Preferably, a width of the second open portion 110 1s
larger than the diameter of the cylindrical air filter 800.
Similarly, a diameter of the first open portion 108 is prei-
crably also larger than the diameter of the cylindrical air
filter 800.

As 1s further depicted, the air mlet conduit 114 1s posi-
tioned 1n the vicimity of the first axial end portion 104, and
the air outlet 116 1s arranged at the second axial end portion
106. More particular, the air outlet 116 1s arranged 1n a wall
portion 118 of the air filter housing 102. The wall portion
118 1s defined by a plane which 1s perpendicular to the axial
direction 900 of the air filter housing arrangement 102.

Furthermore, the removable housing cover 202 comprises
a first surface 204 arranged to cover the first open portion
108 of the air filter housing 102, and a second surface 206
arranged to cover the second open portion 110 of the air filter
housing 102. In particular, the first surface is 1 the depicted
embodiment arranged as a circular area defined by a plane
perpendicular to the axial direction 900 of the air filter
housing arrangement 102, while the second surface 206
extends from the first surface 204 in an axial direction
towards the second axial end portion 106. The second
surface 206 1s thus arranged as a semi-circular surface for
covering the second open portion 110.

As described above, the air filter housing 102 and the
housing cover 202 are connected at a sealing interface
formed by a sealing flange 304 and a sealing groove 302.
With particular reference to FIGS. 3 and 4, the sealing flange
304 forms part of the air filter housing 102 and the sealing
groove 302 forms part of the housing cover 202. It should be
observed that the sealing flange 304 may equally as well
form part of the housing cover 202, 1n which case the sealing
groove 302 forms part of the air filter housing 102. The
sealing flange 304 and sealing groove 302 are preferably
arranged as a respective continuous portion around the entire
first 108 and second 110 openings.

The sealing flange 304 1s arranged to protrude into the
sealing groove 306, which 1s clearly illustrated in FIG. 4.
Preferably, the sealing groove 1s arranged in a U-shaped
configuration into which the sealing flange 304 protrudes.
The sealing flange 304 preferably protrudes a distance 700
into the sealing groove 302. The distance 700 1s preferably
between 5-40 mm, and more preferably 10-30 mm.

Moreover, as 1s also best seen 1n FIG. 4, the sealing flange
304 protrudes into the sealing groove 302 in the axial
direction at the axial end portion 112 of the second open
portion 110, as well as at the first axial end portion 104 of
the air filter housing 102. Thus, at the axial end portion 112
of the second open portion 110 and at the first axial end
portion 104 of the air filter housing 102, the sealing groove
302 1s open in the axial direction 900 for receiving the
sealing tlange 304. As 1s best seen 1n FIG. 3, the sealing
flange 304 protrudes 1n the circumierential direction
between the first axial end portion 104 of the filter housing
102 and the axial end portion 112 of the second open portion
110. Thus, between the first axial end portion 104 of the filter
housing 102 and the axial end portion 112 of the second
open portion 110, the sealing groove 302 i1s open 1n the
circumierential direction for recerving the sealing flange
304.

By means of the arrangement of the sealing flange 304
and sealing groove 302, disconnection of the housing cover
202 from the air filter housing 102 1s preferably made by an
initial axial displacement of the housing cover 202, where
after the housing cover 202 can be fully removed from the
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air filter housing 102 by moving the housing cover 202 1n the
radial direction and/or in the axial direction. Similarly, when
connecting the housing cover 202 to the air filter housing
102, the housing cover 202 can be provided from a radially
and/or axially remote position from the air filter housing,
where after final connection 1s made by axially forcing the
housing cover to connect to the air filter housing such that
the sealing tlange 304 protrudes into the sealing groove 302
around the continuous edge.

Still further, as an alternative depicted in FIG. 3, the air
filter housing preferably comprises a guiding portion 302 for
connecting the air filter 800 at a specific radial position. The
guiding portion 502 1s preferably arranged as a protruding
portion for connecting to a notch 504 or the like of the air
filter 800.

It 1s to be understood that the present disclosure 1s not
limited to the embodiments described above and illustrated
in the drawings; rather, the skilled person will recognize that
many changes and modifications may be made within the
scope of the appended claims.

The 1nvention claimed 1s:

1. An air filter housing arrangement for a cylindrical air
filter, comprising;

an at least partially cylindrical air filter housing arranged

to accommodate the cylindrical air filter, the air filter

housing comprising:

a first axial end portion and

a second axial end portion,

a first open portion at the first axial end portion, and

a second open portion at an upper radial position of the
air filter housing for allowing connection/removal of
the cylindrical air filter 1n both an axial direction and
a radial direction; and

a removable housing cover comprising a {first surface

arranged to cover the first open portion of the air filter

housing, and a second, axially extending surface

arranged to cover the second open portion of the air

filter housing,

wherein one of the air filter housing and the housing cover

comprises a sealing groove and the other one of the air
filter housing and the housing cover comprises a seal-
ing flange connected into the sealing groove for pro-
viding a seal between the air filter housing and the
housing cover,

wherein the sealing flange protrudes into the sealing

groove 1n the axial direction at an axial end portion of
the second open portion, and

wherein the sealing flange protrudes into the sealing

groove 1n a circumierential direction between the first
axial end portion of the filter housing and the axial end
portion of the second open portion.

2. The air filter housing arrangement of claim 1, wherein
the sealing tlange protrudes into the sealing groove in the
axial direction at the first axial end portion of the air filter
housing.

3. The air filter housing arrangement of claim 1, wherein
the first and second open portions are formed by a continu-
ous edge, wherein the sealing flange/sealing groove 1is
formed throughout the continuous edge.

4. The air filter housing arrangement of claim 1, wherein
the sealing tlange protrudes a distance between 5-40 mm
into the sealing groove.

5. The air filter housing arrangement of claim 1, further
comprising at least one connecting device for fixating the
housing cover to the air filter housing.

6. The air filter housing arrangement of claim 3, wherein
the connecting device 1s connected to one of the air filter
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housing and the housing cover, the connecting device
extending over the sealing flange for attachment to a con-
necting part of the other one of the air filter housing and the
housing cover.

7. The arr filter housing arrangement of claim 1, wherein
the air filter housing comprises an air inlet conduit posi-
tioned in the vicinity of the first axial end portion of the air
filter housing.

8. The arr filter housing arrangement of claim 1, wherein
the air filter housing comprises an air outlet at the second
axial end portion of the air filter housing.

9. The arr filter housing arrangement of claim 8, wherein
the air outlet 1s arranged in a wall portion of the air filter
housing, the wall portion being defined by a plane which 1s
perpendicular to the axial direction of the air filter housing
arrangement.

10. The air filter housing arrangement of claim 1, wherein
the air filter housing comprises a filter guiding portion at the
first axial end portion thereof.

11. The air filter housing arrangement of claim 10,
wherein the filter guiding portion 1s a protruding portion for
connecting with a corresponding notch of the cylindrical air
filter.

12. A vehicle air cleaner for cleaning air supplied to a
vehicle engine, the air cleaner comprising:

an air filter housing arrangement comprising:

an at least partially cylindrical air filter housing
arranged to accommodate the cylindrical air filter,
the air filter housing comprising:
a first axial end portion and
a second axial end portion,
a first open portion at the first axial end portion, and
a second open portion at an upper radial position of
the air filter housing for allowing connection/
removal of the cylindrical air filter 1n both an axial
direction and a radial direction; and
a removable housing cover comprising a first surface
arranged to cover the first open portion of the air
filter housing, and a second, axially extending sur-
face arranged to cover the second open portion of the
air filter housing,
wherein one of the air filter housing and the housing
cover comprises a sealing groove and the other one
of the air filter housing and the housing cover
comprises a sealing flange connected 1nto the sealing
groove for providing a seal between the air filter
housing and the housing cover,
wherein the sealing flange protrudes into the sealing
groove 1n the axial direction at an axial end portion
of the second open portion, and
wherein the sealing flange protrudes into the sealing
groove 1n a circumierential direction between the
first axial end portion of the filter housing and the
axial end portion of the second open portion; and

a cylindrical air filter arranged between the first and

second axial end portions of the air filter housing.

13. A vehicle comprising:

an internal combustion engine and

a vehicle air cleaner, comprising;:

an air filter housing arrangement comprising;

an at least partially cylindrical air filter housing
arranged to accommodate the cylindrical air filter,
the air filter housing comprising:
a first axial end portion and
a second axial end portion,
a first open portion at the first axial end portion,

and
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a second open portion at an upper radial position
of the air filter housing for allowing connection/
removal of the cylindrical air filter 1n both an
axial direction and a radial direction; and

a removable housing cover comprising a {irst surface
arranged to cover the first open portion of the air
filter housing, and a second, axially extending
surface arranged to cover the second open portion
of the air filter housing,

wherein one of the air filter housing and the housing
cover comprises a sealing groove and the other
one of the air filter housing and the housing cover
comprises a sealing flange connected into the
sealing groove for providing a seal between the air
filter housing and the housing cover,

wherein the sealing flange protrudes into the sealing
groove 1n the axial direction at an axial end
portion of the second open portion, and

wherein the sealing flange protrudes into the sealing
groove 1n a circumierential direction between the
first axial end portion of the filter housing and the
axial end portion of the second open portion; and

a cylindrical air filter arranged between the first and
second axial end portions of the air filter housing;
wherein the vehicle air cleaner being arranged upstream
the internal combustion engine for at least partially
removing particles from air before the air 1s provided to
the internal combustion engine.
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